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(54) Control of multi stage electrically driven compressor 



(57) The invention relates to an innovative design of 
the multi-stage driven type compressor pump driving 
system for air condition and refrigeration applications, 
wherein it is by a particularly multi-stage driven type sys- 



tem structure to replace the varied frequency stage-less 
driving structure to obviously lower the cost to promote 
Electromagnetic compatibility(EMC), whereby to obtain 
the similar functions as of the varied frequency driving 
system. 
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Description 

BACKGROUND OF THE INVENTION: 

(a) Field of Invention 
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BRIEF DESCRIPTION OF THE DRAWINGS: 



10001] The invention relates to an innovative design 
of the multi-stage driven type compressor pump driving 
system for air condition and refrigeration applications 
wherein it is by a particularly multi-stage driven type sys- 
tem structure to replace the varied frequency stage-less 
driving structure to obviously lower the cost to promote 
Electromagnetic compatibility(EMC), whereby to obtain 
system ftjnCti ° nS aS ° f the varied fre a"ency driving 

(b) Description of the Prior Art: 

[0002] In recent years, the varied frequency type mo- 
tor are popularly utilized in the home appliances such 
as refrigerators, air conditioners to obtain the followina 
effects: a 



1 . Refrigerator: The motor is controlled by the varied 
frequency power source for varied speed opera- 
tions to further drive the compressor for varied 
speed operations; whereby it is through the high 
speed operation to shorten the temperature reduc- 
ing time, and through the low speed operation to 
maintain the constant temperature status and to re- 
duce noise thereby to save the power consumption. 
2. Air condition: The motor is controlled by the var- 
ied frequency power source for varied speed oper- 
ations, wherein through driving the motor at a higher 
frequency to further drive the compressor for high 
speed operations, the temperature reducing time is 
shortened; and through driving the motor at a lower 
frequency, the temperature has less pulsation 
changes to lower the noise and to save the power 
consumption. 

[0003] Even though the above said functional effects 

are all positive, the high cost of the varied frequency type 
dnven motor and its control devices as well as foe elec- 
tromagnetic compatibility (EMC) ofthe varied frequency 
driving controller have made the circuit more complicat- 
ed, especiallythatthe high price discourages purchases 

which makes the positive effects of all the power saving 
convenience and low noise not able to be popularized 



[0005] F,g : 1 shows the compressor pump driving op- 
eration versus target temperature relationship of the 
dlvTces P ° WerdriVen air °° nmon °<- refrigeration 
[0006] Fig. 2 is a constant temperature operating 

mode diagram of a newer varied frequency type driven 
system in the market. 

«> [0007] Fig- 3 is the constituting block diagram of the 
multi-stage driven type compressor pump driving sys- 
tem for air condition and refrigeration applications 
[0008] Fig 4 is a low speed support operating mode 
diagram of the multi-stage driven type compressor 
pump dnving system for air condition and refrigeration 
applications. a 
[0009] Fig. 5 is a low speed constant temperature op- 
erating mode diagram of the multi-stage driven type 
compressor pump driving system for air condition and 
refrigeration applications. 

DETAILED DESCRIPTION OFTHE PREFERENCE 
EMBODIMENTS UE 



SUMMARY OF THE INVENTION: 

[0004] The main purpose ofthe Invention is to provide 
a multi-stage driven type compressor pump driving sys- 
tem for air condition and refrigeration applications there- 
by to lower the cost and improve the electromagnetic 
compatibility(EMC) to obtain the similar functions as in 
the varied frequency type driving system. 



[0010] The driving operation versus target tempera- 
ture relationship of the conventional power driven air 
condition or refrigeration devices is shown in Fig 1 

wherein since only a single speed compressor pump is 
used forthe intermittent operating mode of instant cool- 
» ing operation or stop to constitute the temperature ad- 
justing function, therefore for a preset temperature op- 
eration, the single motor in the intermittent operation 
tends to consume more power with high compressor 
no.se as well as the big temperature variations which 
as causes bad comfort; thereof forthe existing newer mod- 
el vaned frequency driving system on the market use 
lower rotating speed for varied speed operation which 
is advantageous at stable temperature, low compressor 
no.se and saving motor power, wherein its operating 
mode is as show n ''n Fig. 2, but the varied frequency 
type dnving method are not quickly popularized due to 
its complicated system, high price and electromagnetic 
compatibility (EMC) problems; thereof the multi-stage 
dnvmg type compressor pump driving system is de- 
5 S'Snedto find the trade-off between the market accept- 
able price level and the good performance requirement 
wherein ft has mufti-stage operating functions and a re^ 
feted particular structure capable of being controlled for 
■ the high power rate high rotating speed operation or the 
low power rate low rotating speed operation, while at 
preset temperature operation, it has the following three 
selectable preset temperature operating modes- 



55 



A. Low speed support operating mode: If the BTU 
value ofthe low power rate low rotating speed driv- 
en compressor pump is smarter than the required 
make-up BTU value for target temperature, then the 
system is first operated at high power rate high ro- 
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tating speed, and after the temperature is lowered 
to reach to the preset detecting temperature, the 
motor is controlled for low rotating speed low power 
rate operation for supportive temperature adjusting 
driving mechanism operation, wherein due to the 
low power rate low rotating speed operation is used 
at maintaining the constant temperature, the high 
speed high power rate operation densities are re- 
duced to effectively elongate the temperature vari- 
ation as well as to save the power consumption and 
to lower down the noise. 

B. Low preset temperature operating mode: If the 
BTU value of the low power rate low rotating speed 
driven compressor pump is smaller than the re- 
quired make-up BTU value for target temperature , 
then after the preset temperature is reached, 
through the low power rate low rotating speed op- 
erating function to do periodic adjusted temperature 
change along the temperature average line to save 
power and to reduce the noise. 

C. Conventional single stage high rotating speed 
driving system operating mode: The constituting 
block diagram of the multi-stage driven type com- 
pressor pump driving system for air conditioning 
and refrigeration applications is as shown in Fig. 3, 
wherein the system constitution includes the follow- 
ing: 

• A power source PS100: It includes the single 
phase or multi-phase AC power source or DC 
power source for supplying power to the primer 
driving motor, motor driving control circuit, fan 
driving motor and related control circuit, central 
controller, input circuit, display circuit and other 
peripheral devices of the compressor pump 
driving device; 

• A compressor pump CP100: It is driven by the 
compressor pump driving device to do com- 
pression function on the coolant 

• A compressor pump driving device PD100 
which includes: 

1) It can be driven directly by an AC motor 
for two stages or more than two stages rat- 
ed speed operation without changing the 
power source voltage and frequency 
through switching the number of winding 
poles or switching the winding wiring to 
change the impedance, or through switch- 
ing the series combined impedance of a 
single phase or multi-phase motor or 
switching the Y-A connection of the three- 
phase motor, or it can be driven through a 
speed reducer mechanism with a fixed 
speed ratio; 

2) It can be driven directly by a DC motor 
for two stages or more than two stages rat- 
ed speed operation through switching the 
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winding wiring to change the field strength 
or to change the impedance of the field or 
the armature, or it can be driven through a 
speed reducer mechanism with fixed 
speed ratio; or 

3) The compressor pump is driven by an 
AC or DC motor output shaft combined with 
a staged or stage-less varied speed mech- 
anism, and is installed with a directly or in- 
directly power controlled clutch to switch 
the speed ratio of the staged or stage-less 
varied speed mechanism to relatively 
change the operating speed of the com-, 
pressor pump. 

4) It is constituted by two or more than two 
AC or DC motor with different rated rotating 
speed and different power, wherein they 
are alternatively operated in different rotat- 
ing speed and different power rates; 

A driving control device CD1 00: It is constituted 
by electromechanical devices or solid state 
electronic components, wherein it is controlled 
by the central controller to relatively control the 
output rotating speed of the compressor pump 
driving device; 

A central controller CCU100: It is an analog or 
digital control circuit which is constituted by 
electromechanical devices or solid state elec- 
tronic components, wherein it receives the 
wired or wireless systematic control signal or 
preset signal from the manual operating input 
device or remote manual control device as well 
as the detected signal from the temperature or 
humidity detector devices, etc. to relatively 
through the control driving device CD 1 00 to fur- 
ther control the compressor pump driving de- 
vice; 

An input operating device IP100: It is constitut- 
ed by electromechanical devices or solid state 
electronic components which includes: 

1) A manual input operating device MI100; 

2) A Wired or wireless remote control input 
operating device Ri1 00; 

3) A Wired or wireless system input oper- 
ating device SHOO; 

4) The internal preset automatic control de- 
vice 11100; 

The input operating device can be selec- 
tively constituted by one or more than one of 
the aforesaid 1 ) - 4) input operating devices for 
temperature preset or other functions opera- 
tions; 

An environment detector device TS100: It is the 
temperature detector device constituted by 
electromechanical or solid state electronic 
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components for detecting the target tempera- 
ture and transmitting the signal to the central 
controner unit CCU100 to do corresponding 
control. The system operating mode as shown 
in Fig.3 is as following: 



1) Low speed support operating mode: 
When the target surrounding temperature 
is higher than the ON point of the preset 
evel (l e if the temperature is higher than 
this value, the compressor pump will be 
dnven). the compressor pump is driven by 
the compressor pump driving device at the 
high power rate high speed OFF point of 
the preset level (i.e. the conventional single 
speed compressor pump is stopped if this 
temperature value or lower value is 
reached), the compressor pump is 
switched to low power rate low speed op- 
eration, and if the target temperature is fur- 
ther , oweredi the pump fe stopped . 

if the target temperature is slowly risen to 
the ON point of the preset level when the 
pump is driven at the low power rate low 
speed operating status, the compressor 
pump is switched to high power rate high 
speed operation to lower the target sur- 
rounding temperature to the OFF point of 
the preset level and is further switched to 
low power rate low speed to drive the com- 
pressor pump, and the cyclic operations 
are continued as said, wherein this mode 
is applicable for medium target tempera- 
ture loss operation requirements; wherein 
Fig 4 is a schematic diagram of the inven- 
tion at low speed support operating mode 
operation. 

2) Low speed constant temperature oper- 
ating mode: When the target surrounding 
temperature is higher than the ON point of 
the preset level (i.e if the temperature is 
h.gher than this value, the compressor 
pump will be driven), the compressor pump 
is dnven by the compressor pump driving 
device at the high power rate high speed 
OFF point of the preset level(i.e. the con- 
ventional single speed compressor pump 
Is stopped if this temperature value or low- 
er value is reached), the compressor pump 
•s switched to low power rate lowspeed op- 
eration, and if the target temperature is fur- 
ther lowered, the pump is stopped; thereof 
if the target temperature is slowly risen to 
the ON point of the preset level when the 
pump is at the stopping status, then the 
compressor pump is switched to low power 
rate low speed operation to lower the target 
surrounding temperature to the OFF point 
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of the preset level and is further switched 
to low power rate low speed to drive the 
compressor pump, and the cyclic opera- 
toons a re continued as said, wherein this 
mode is applicable for slower target tem- 
perature loss operation requirements- 
wherein "9 5 is a schematic diagram of the* 
invention at tow speed constant tempera- 
ture operation. 

3) For the larger target surrounding tem- 
perature loss, it is operated according to 
the conventional single stage high rotating 
speed driving system mode. 

When the multi-stage driven type compres- 

andK 6 V n9 SyStem for 8ir c °™«tioning 
and refrigeration applications is applied for the 
refrigerators or air conditioners, the power sav- 
mg. low noise driving mode of the compressor 
pump ,s as aforesaid; thereof for application in 
a.r conditioners, the following interface devices 
are further installed: " 
• An interface driving circuit ID100: It is constitut- 
2s ed by electromechanical devices or solid state 

electronic components to receive the operatinq 

signals of the central controller unit CGU100 to 
control the operating time of the air conditioners 
and to control the ten F100 for startup or stop 
or varied speed operations and wind direction 
controls as well as to drive the display device 
DP100 or other interface devices. 

[0011] As summarized from the above descriptions 
TvtS Sta9e driVe " ^ """Pressor pum^ng 
ofthe invention discloses a particular compressor pump 

to dZ r 06 C8Pab,e ° f mU ' ti - Stage drivi "9 °P"S 
SD ^ZlT Pre T PUmp f ° r m "'«^age rotating 
speed operations and particular interactive operations 

ooSl" 9 t0 ^ Pr6Set ^ feature, hereby to 
pbtamjhe progressiveness of lownoise and power sav- 

SK^E?"" 8 better electromagnetic com- 
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Claims 



so 1. 



ss 



Amuto-stage dnven type compressor pump driving 
system for air conditioning and refrigeration appti- 
cations, wherein it has multi-stage operating fUnc- 
toons and a related particular structure capable of 
being I controlled forthe high power rate high rotating 
speed operation or the low power rate tow rotating 

J^lTl?!?"' Whefe0f te System constitution in- 
eludes the following: 
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A power source PS 100: It includes the single 
phase or multi-phase AC power source or DC 
power source for supplying power to the primer 
driving motor, motor driving control circuit, fan 
driving motor and related control circuit, central 5 
controller, input circuit, display circuit and other 
peripheral devices of the compressor pump 
driving device; 

A compressor pump CP100: It is driven by the 
compressor pump driving device to do com- to 
pression function on the coolant. 
A compressor pump . driving device PD100 
which includes: 

1) It can be driven directly by an AC motor 15 
for two stages or more than two stages rat- 
ed speed operation without changing the 
power source voltage and frequency 
through switching the number of winding 
poles or switching the winding wiring to 20 
change the impedance, or through switch- 
ing the series combined impedance of a 
single phase or multi-phase motor or 
switching the Y-A connection of the three- 
phase motor; or it can be driven through a 2 $ 
speed reducer mechanism with a fixed 
speed ratio; 

2) It can be driven directly by a DC motor 
for two stages or more than two stages rat- 
ed speed operation through switching the 30 
winding wiring to change the field strength 

or to change the impedance of the field or 
the armature, or it can be driven through a 
speed reducer mechanism with fixed 
speed ratio; or 35 

3) The compressor pump is driven by an 2. 
AC or DC motor output shaft combined with 

a staged or stage-less varied speed mech- 
anism, and is installed with a directly or in- 
directly power controlled clutch to switch <o 
the speed ratio of the staged or stage-less 
varied speed mechanism to relatively 
change the operating speed of the com- 
pressor pump. 

4) It is constituted by two or more than two 
AC or DC motor with different rated rotating 
speed and different power, wherein they 
are alternatively operated in different rotat- 
ing speed and different power rates; 

60 

A driving control device CD 100: It is constituted 
by electromechanical devices or solid state 
electronic components, wherein it is controlled 
by the central controller to relatively control the 
output rotating speed of the compressor pump 65 
driving device; 
» A central controller CCU100: It is an analog or 
digital control circuit which is constituted by 



electromechanical devices or solid state elec- 
tronic components, wherein it receives the 
wired or wireless systematic control signal or 
preset signal from the manual operating input 
device or remote manual control device as well 
as the detected signal from the temperature or 
humidity detector devices, etc. to relatively 
through the control driving device CD 1 00 to fur^ 
ther control the compressor pump driving de- 
vice; 

• An input operating device IP100: It is constitut- 
ed by electromechanical devices or solid state 
electronic components which includes: 

1) A manual input operating device MI100; 

2) A Wired or wireless remote control input 
operating device RI100; 

3) A Wired or wireless system input oper- 
ating device SHOO; 

4) The internal preset automatic control de- 
vice 11100; 

The input operating device can be 
selectively constituted by one or more than 
one of the aforesaid 1) - 4) input operating 
devices for temperature preset or other 
functions operations; 

• An environment detector device TS100: It is the 
temperature detector device constituted by 
electromechanical or solid state electronic 
components for detecting the target tempera- 
ture and transmitting the signal to the central 
controller unit CCU100 to do corresponding 
control. 

The multi-stage driven type compressor pump driv- 
ing system for air conditioning and refrigeration ap- 
plications as in claim 1, wherein it includes the one 
or more than one of the following operating modes: 

1) Low speed support operating mode: When 
the target surrounding temperature is higher 
than the ON point of the preset level (i.e if the 
: temperature is higher than this value, the com- 
pressor pump will be driven), the compressor 
pump is driven by the compressor pump driving 
device at the high power rate high speed OFF 
point of the preset level (i.e. the conventional 
single speed compressor pump is stopped if 
this temperature value or lower value is 
reached), the compressor pump is switched to 
low power rate low speed operation, and if the 
target temperature is further lowered, the pump 
is stopped; thereof if the target temperature is 
slowly risen to the ON point of the preset level 
when the pump is driven at the low power rate 
low speed operating status, the compressor 
pump is switched to high power rate high speed 
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operation to lower the target surrounding tern- 
perature to the OFF point of the preset level and 
is further switched to low power rate low speed 
to drive the compressor pump, and the cyclic 
operations are continued as said, wherein this 5 
mode is applicable for medium target tempera- 
ture loss operation requirements; 
2) Low speed constant temperature operating 
mode: When the target surrounding tempera- 
ture is higher than the ON point of the preset w 
level (Le if the temperature is higher than this 
value, the compressor pump will be driven), the 
compressor pump is driven by the compressor 
pump driving device at the high power rate high 
speed OFF point of the preset level (i.e. the is 
conventional single speed compressor pump is 
stopped if this temperature value or lower value 
is reached), the compressor pump is switched 
to low power rate low speed operation, and if 
the target temperature is further lowered the 20 
pump is stopped; thereof if the target tempera- 
ture is slowly risen to the ON point of the preset 
level when the pump is at the stopping status, 
then the compressor pump is switched to low 
power rate low speed operation to lower the tar- 25 
get surrounding temperature to the OFF point 
of the preset level and is further switched to low 
power rate low speed to drive the compressor 
pump, and the cyclic operations are continued 
as said, wherein this mode is applicable for 30 
slower target temperature loss operation re- 
quirements; 

3) For the larger target surrounding tempera- 
ture loss, it is operated according to the con- 
ventional single stage high rotating speed driv- 35 
ing system mode. 



trol device controlled by a central controller to con- 
trol the output rotational speed of the compressor 
pump driving device, an input operating device an 
internal preset automatic control device, and an en- 
vironment detector device for detecting a target 
temperature and transmitting a signal to the central 
controller unit. 



3. The multi-stage driven type compressor pump driv- 
ing system for air conditioning and refrigeration ap- 
plications as in claim 1, wherein for application in 40 
air conditioners, the following interface devices are 
' further installed: 

• An interface driving circuit ID100: It is constitut- 
ed by electromechanical devices or solid state 45 
electronic components to receive the operating 
signals of the central controller unit CCU100 to 
control the operating time of the air conditioners 
and to control the fan F100 for startup or stop 
or varied speed operations and wind direction so 
controls as well as to drive the display device 
DP1 00 or other interface devices. 

I- A multi-stage driven type compressor pump driving 
system for air conditioning and refrigeration appli- 55 
cations, the system comprising a power source, a 
compressor pump, a compressor pump driving de- 
vice for driving the compressor pump, a driving con- 
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